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Abstract

BACKGROUND: Tantalum and titanium (alloy) are the most widely employed metallic biomaterials in orthopedics. Tantalum is especially focused because of its
excellent corrosion resistance and osteointegration. However, whether tantalum is better than titanium (alloy) as orthopedic materials is still in dispute.
OBJECTIVE: To review the comparative studies on the biological performances of tantalum and titanium (alloy) and analyze the possible causes of the
similarities and differences of biocompatibility of tantalum and titanium (alloy) materials in vivo and in vitro.
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Review

METHODS: A computer-based search of CNKI, Wanfang and PubMed database was performed for articles relating to the comparative studies on the biological
performances of tantalum and titanium (alloy) published until January 2020. The search words were “tantalum” in title and “titanium” in title or abstract, i.e.,
(tantalum([Title])) AND (titanium[Title/Abstract]).

RESULTS AND CONCLUSION: Among the comparative studies on the biological performances of tantalum and titanium (alloy), two viewpoints were primarily
involved according to the results from clinical follow-up, animal tests, and cellular experiments. One is that tantalum is superior to titanium (alloy) with

better osteogenesis and bone formation and stronger antibacterial activity, while the other one is that tantalum has similar osteogenesis and bone formation

and antibacterial activity to titanium (alloy). The primary reason responsible for this divergence is that the fabrication method and the surface chemistries,
topographical structures or pore structures are different between the employed tantalum and titanium (alloy).
Key words: bone; material; titanium; titanium alloy; tantalum; tantalum coating; orthopedics; osteogenesis; osseointegration; antibacterial
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